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(57) Abstract 

Techniques for regulating membrane denaturation reactions without resort to any physical shear force. Namely, a method which 
comprises reacting a stimulus (light, etc.) with a compound which is activated by this stimulus on a membrane such as a biomembrane to 
thereby induce membrane destruction at a specific site; and membrane structures (cells, etc.) with membrane destruction at a specific site 
obtained thereby. Use of these membrane structures makes it possible to transfer genes, etc. Materials for causing membrane destruction at a 
specific site. Use of these techniques makes it possible to easily pierce cell membranes with ultrafine members constituting, for example, 
microinjectors, micromanipulators or microelectrodes which are hardly usable in piercing cell membranes by the conventional techniques. 
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a) m£©«#£^tcUfcgA#i£ 
fi^moafiBHairj ,¥±#(1995)] 

HgW(cb) ©&&fck ^lM<DJ;9«:^©i^sBylat*ruTfflv^e>ns^* J 



WO 99/46361 PCT/JP99/01223 



#&ST-& 0 > ±13© v ? p 4 y a x £ i, a >*£ £ PHiORgsa^S LX 
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a-tocopherol (tf*^>E) -S\ *j6tt®iftKfbS0"C& * L-ascorbic acid (tT 
9$>C\ superoxide dismutase (SOD) ^©I8{bl8ffi8Mil£#*>> Kftittt ft 
1"So ["Free Radicals in Biology and Medicine", Oxford university Press 

(1985)] 0 

mutt*** z<Dmmmm?mfit%tWLfeWzwmttKM?%<> 

(Photosensitizer.PS) fcTOS, -IS«)*)tWJi:lt^ 

— # 7 x > ( S'S'-bistaminometbyD-Z,^ :5',2"-terthiophene 
dihydrochloride) tfiSli, )iSWJH;«f: «t D ^JWtfe^H^fi^Jt <fc 

1) f£#fcU 
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2) mm'mws. 
3) 

tco y( >S?x^J/3>«iaci6L"CJ±**tta3telfefeltll Lucifer 
Yellow CH (LY) ££tf >S> x a >tt£fHI U LY * PC12 «£&ArJH6 

J: -5 > S> x £ 3 ^S^fc^JV^Tx ^ >i> > a 
m # — i- * 7 * y ( S^-bisfaminomethyl)^' :5' ,2*-terthiophene 
dihydrochloride) 100 juXKDtim* IQW ±% 

>f >^x^i/ 3 >^!jW{i^805fC**ofco ^©ft^^JT-filel^ 0~10XT*& 
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©liiM^^tSii btJUWgW&ffSt, irolWMMi:^ 

5'5"4)is(aminomethyl)-2,2' :5' ,2"-terthiophenedihydrochloride 

jjmm(Dwm&tfmtomimm<»m%MiMztzmtt \^xmm t *> 

(2) M#»8t £<m*fcttA:iarc*Scfc*1^:t*S (1) 

(i) sfcti (2) ©i^na^ei©^,. 



WO 99/46361 



PCT/JP99/01223 



(i) (2) ©^-rnfrtiaao^o 

(5) m%\i^mizm^TmM j £Litot>nzz£z$fWt£tz (4) turn® 

~ (5) ©^•fft#£IBI8©£i£o 

(7) (i) ~ (6) 0^-rn^©^&ffl^Tf#?)ti§x #^©«^t4tfc 

(8) i^w £imttz\z\i:m-?&2>ztzim£t * (7) ram© 

sfett (8) m^tntpizm®<Dimm>o 
(7) ~ o) <Di\?nti>izimmm-tzmG?zzti,z£Qmm.ftft®£ 

(11) ^-^'JT-^<*:^feH:H^T-^5^i:^^t-r?. (10) £1318© 

(12) ^MW^fc^eH-e^s-h^^mii-rs (io) ztz& (i D 

(14) £8##«M*x Wfc *Mfc JfcWeife5;i:^tt5 (13) 

(is) mm^^im^mmm^m^^b^it^i^m^tciiim 
fcztiT^zztztrnt-rz (13) (14) m>?ni?£im<»m®. 
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£tzmt&%&b#vtozj^*^^-e$>zzt*imttz (is) ttz 

it ( 1 6) <D^?ftfrlZtm<Dffi&&&tt* 

(is) <&fe(D$m&ftx. ^-mm^itmmt^mx^zt^^mtt 

% ( 1 7 ) tH3«aig|?8MM#o 

d9) m©^t4tfe{±«[m £8#awt£wiu Miibfc^m«^ 

fct^LTWimirZztZft&tTZ (13) ~ (18) (D^ttifttmmo 

9) m^tnfriztmvmmmtto 

Kz&tswfm, mm^tsn^ nm, am. s^u «su 
t#x*z> 0 $itzzn<b(Dmm*%-<Dffl®tLxm^xbffit>te^u 
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m msmm^s ^d>;-ae djivmmms uvvt-ajk. am 

**!l«S-r £ d t (c <fc t) jWKfcSfck L fc»* J: D 'J V >«BB©*C*tt 

to h zm&it b fc*W*43WJ s - £ #t? * * o 

D-X^>#;k **WS7fSr-^ Ti/vYWY, a*-?*- 

2totz*)[stcm*mm?zzttfX'%Zo ttz. z®& j )%m£& j $>&ii*%v 
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rtffltv fr**** ansBtS'J^ $*ny-A* assault 

\/-AJgt MASK. "VW*W-A* rvXf-hm UtfV-A 

|& * ha > K U rjK^S^-T S - £ ttzZti^> fttt*£fctf Tlflt 

Aim a 5 warn &h& #»;tms 

■WMWft«R*«S. 
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mtym? tm^x^M & s ^nmMM^kWLt zztiz&r>x 

* A £«tf|-f S c # qltlK: * 5 . 
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S BWBWf fcftT V > 5 o i * *W^©OT A* v 7 t ft o T V * 5 . 
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^<*:®««?ifcb-C#t3SS*m^O«lt6MK:^Sftx j&Sl cm$»fc»3 1 0 

as 0 as^©«t^*;g^T*^«piti^#^ffls@(i^b^o^ mm 
mzMmmzwRteGX? (ccd) i o o^ia^*^ 

@x «MW!«#0^jEat*x £S0WTOSjafc0Hi*te. K©*iJ&4£frbo 

mi*-?; u * m t mmm t % z t *> we a a . 
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m 1 «U 5' 5"-bis(aminomethyl)-2,2' :5' ,2"-terthiophene 
02li, j»?l*8R7D-*+-h*5*fia-C*S. 

m 8 {±x ^ «y ^m@ftfflv^T«lflart^ttstJ t )^i^^ft« l J^t■2)fc©©^^ft^i 
0 9 t±, »&©&<* i:jfflj§a©n«tt« * fctMWfflK©*fls t <ommz%. u 

si 1 1 (±. ftti^K >$>x* s/ a >©fmfls«awc£bfcia-e»3o 

Knit anr©t«w-f > v x ? s >«isi:s irM^^ii^i' > y * * > 
3 nfci8«M >^x^s/a >*i«©«B4#*©*fc*ttKt 

^ns4)©"e(i*v^ 
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mm&*<wm®&mm?$>z>o mmitLkmfam lot wsj^^ 

l-iffr* l >K 7.35 mg/L L-^l/* ^ > 2 mM £^t? NeuroBasal Medium(GIBCO 
BBL $M) (pH 7.3) fcffl^TP C 1 2«£ 95% C0 2 T-eig#Lfco 

%MZim£®.Ztttt%%7 ? * ^OT «fc t) U 300g, 5 
m<&#6t££0 M£25 crf©lg«77^3 (IWAKI Glass 

SI) rtfc 1 ml&fct) 1-3X10 4 cells/cm 2 fcfc Si o 2~3 HS£ 

PC12 MU*Wffll^Mzfr<t$VZffilz\Zv^Zimi&&®?We™ Growth 
Factor, NGF)2.5S 50 ng/ml fcftSJ:3fc^fc8H«bfco ^MSP 

fflNGF (Murine, 2.5S ) ^MSBSttOTOfcO'C**. 

1) V >&i$ffi:&&7k(phosphate buffered saline.PBS ; *BfifeBu KH 2 P0 4 2.10 g/k 
NaCl 90.00 g/K NaHP0 4 -7H z 0 7.26 g/U 1 N NaOHfTC- pH pH 7.4 (Cfigbfco ) 

2) *MMflr;i/7^ > (Bovine Serum Albumin, BSA) 2 mg * ±13 PBS 1000 //l(pH 

o 

3) d©MSM100 jul t NGF solution 100 //g/ml(GIBC0 BRLttrUI5ffi)£an£ 

200 //l £MS U 8 >ul ^^fa-7CA^ -20°CT-$&& 

£ 0 <fc -5 U fe NGF $£*&ife£ lOOOfg^E* tteZ&o^mntZZtCZ 
PC12 UUai±7 , 7 Xf- v * * h fcg < U >h£ o * ^ * 
(IWAKI Glass tt») ittffltfeo 

UfcftttMJfcta ^-fi-i^lft, 5'5"-bis(aminomethyl)- 
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2,2' :5\2"-terthiophene (BAT)T'&5o #{b£$lf± A* £ 0 [J. 
Heterocyclic Chem., 33, 1-6 (1996)]£fto-t-&fi££ftx BAT rJI®JM©tt$g 
-eJltt^nfco BAT rJg8igcD&xij$;£S 1 £m tfco 

«t oT*«H4H:*ft"r So-^ * BAT ®®£tt,ffl^i^* W-fifi©IES ft 
*ftfc£SfcJ8il1-3ifc ^frfcaibfc pHfS* (7.4tt$£) ©zkM+T-fct - 

ttt:«iL*-ri^o#*#"rattii*«r3. -® ph atttTfc *^-c bat &m 

ftifM BAT fcfc HEPES (25inM, pH7. 4) bfco v^Dtr^y 

mutztzvxoftmmt bat as 0.2 mMtnigufco 

JOB* 2 ml 0*&£3ig0tffl**'K Sfi-CW r bfco 

£©f|li^£ffl^fct§ifettx g»»tNaDH«araCJ:»)pH7.4t:8Mlbfcx NaCl, 
124mM; KC1, 5mM; CaCl 2 .2H 2 0, 2.4mM; MgS0 4 -7H 2 0, 1.3mM; glucose 10 

BAT t±gHii&# 49 jttM 2: ft * «fc a caan t fc . BB* #*tt 0 • 47 J/or\ 0. 94 

j/ctfs i.57 j/ctfazmmtistzo 

rtv*Wm*m&XTO®f&t\stzo (KC1 132 mM, NaCl, 8 mM, MgCl 2 , 2 mM, 
HEPES 30 mM, Na^TP 4 mM, GTP 0.3 mM, EGTA 0.5 mM, Z.n%B.&$}£ NaOH^ 



» 
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D pH 7.3 Ciiibfc*®) 
&1&tMtti&M&l'— If— ^^i(confocal laser scanning microscope, CLSM) 
MRC-1000 UV (BIO-EAD laboratories ttR)£«¥8«b"C^ 3 50mW, 363nm 7 
;i^fW *>l/-if-£teffiLfc 0 RffiJt7;i'fiiS (#]470 ,umx680 //m) <D 
1/1 6 (X$^ Yfft^lSl^n-eftl^ 117 //mxl70 /zm) £ituxE©b- 

.t-Mii&gbfco i/-if-)fc{±50mw^ioo %m*-e*5o *K 

HaitB^tt 1/16 , 1/4, 1/32 8>fr£StRbfco *fc^ 7 4;i^fcJ:3*Mfifc«£ 
ffl bfco X-A«ttB*ttffl Ufe^rttiim^x U TfcJt^3te*»5V^x U 7T'lg* 
>f5fefe, TOTO&fe O©#fittX-Af§4s©-Hfcit0«JbTJ! 

mm t mumm fen mm * t o £„ 

«Sl4SI8»©l»&t:*fcDx *BUBBI*ti:fcl:-80 ~ -60 mV GDF t g«£8£*iT 
^fco ^'y^mfilOfilHti 3~4MQT\ HuftOMrtttS^bTffl^fco 

SBflaM*{jiSiJ^BO!)T>r{i Axopatch 1-D (Axon Instruments ftSl) b 
feo Hj&fcxB: 35(U UfK 1 Hz Oi©giS6i^ffi««*aaufel»0«t«tt*fti 
JiflltlJUco 0.1 Sfett 0.15 nA) t±a«CJ:affll«(ft«flStf30mV S 

V> £ -5 (CjliR Ufco ft^iOia^fefrT-Ctt PC12 ««rSi&mtt£f8£ b 
fcfrofco $l££ftfc*<4 • m«t®fii£ Axoscope ver.1.1 V7 h9xT(Axon 
Instruments #SS)££0JS?#rbfco uO^409tilfe. 

Ofltfc 1 0 0%fcbT^bbfc«£©ifflJ^&ifi (TO ; %) £s TSaWWB 
M(ft (TO; mV) **ft«i7j<LWS. ffim&4*>iBM&±&* K« 

1.57 J/cm 2 A#*>ofc*^< (0.47 J/cm 2 ) B#2#@£8< 
(0.94 J/crfX C#&ohfc£30 (1.57J/cm 2 )o AC^V^TttlUSBWStft • M 
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x 3 >&w*&m u mw^x * h rtsut^JtM bat ^»»(bat » 
nisstt • «astft*iHii"rsiBUBcw£« 200 Mfcfc s & *> tcsa® bfco ik 

BAT l/-1f-3te*HMl«l3i:BI»Kjl8Wbfcfcc:^ ffiUBK 

JHafc*&£#Jffi bfc^K^AS^ -f * d -f > i> x ^ a >fflUl£jiffl bfco 

V>f >? D 4 >V x£ $/ 3 >9m0)f&£*'#\fe? 5fc»> -f x 3 

7k^ttm^^ Lucifer Yellow CH ( LY ) MLfe. -f >$>x*$/a>ffl« 
^g^^iW^bfcfcOfcffliSbfc. 4>*Sx.9Pa>ttft(Dimim BAT 

LY fcfcv>f ifu^i l/i? x.9 i/3 VtcfflVN e»n*ft»tt®tt*S3irc* 0 * 

Si® R& IftHBK^ff r SttRtffc 5 [Cell & Tissue Res., 234, 309-31 8 (1 983)] 0 LY 

ttrkifttiWSK* JMW4C«i*fc«K #^©«^7^;i/^Ji:bT*fflVN 

e>ft5[Cell & Tissue Res., 254, 561-57K 1988)]o llfcs $fflM©^— 
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[J. Neurosci., 14, 3945-3957 (1994)]o LY £iiA£ftfc«tti®X& LY Big 
JfeJ^tMUrMII^E*§l§ieci-r [Science, 206 , 702-704 (1979)3**. -f > 
* x 3 BAT iJiVBATBjBifeJSWO^CioTx «^ 

i^Xiiyu V ^ umittWsmMs-? 4 Z D7 - U-*-(Eppendorf *tik 
Micromanipulators 171) ^iVSIOi'i^- (Eppendorf # K % 
Transjector5246 U Ht7 U -<omffiim*&MC>^&fe? & Z £ 

tzmmSh (Eppendorf ttSis FemtoTips) Sffiv^fco li^^ovr^ab-^ 

D?-ta u-^-iim>tss^(^ u w^^im ix7o mimsm&m.) 

^OlKt)^«toTii@^ 100 /zm tfeo ttzfflimt VU?&X£titzZ.t% 

mfetztztoouimfeymtvxi*. mt< ioow*®7>7©#£^fe»g 

7 4)\,#*>v MtfU Wt*ft^X|8gkU-MWBV h)t-SHIbfe 
d®«fc5fc2fsT-«u ^MBAT#**£7U-fc&Lfciig 0.5 //m©« 
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m tH y v x ^ a >m<D bat m& 100 #m tzmmxiftRit z bat m& t lt 

>{ > x * i/ a XtUfcPgLTHU U 1000 //m s" 1 T'W 

c^+^^u-^jiaM^aij^-a-fco ^©»t% bat izx^ytmmimizx 
■3 TJfflia© -< > v x * 3 ifco <fc 9 £ £-ft 1" s frJt& o fc » 

ftii^J BAT & A* S> «fc D M • ftfc 4> © £<£ffl t » WT<Di£2S£ 
Jgfl^h'J^A (NaCU *>/y®¥m. m^U^A (KCU U 

>wm-i-vwk w^^immk). u>®-*^#u«i7A(KH 2 po 4> *a 

^M^k m^v-*- Lucifer Yellow CH, Lithium salt (LY, ex.428 nm, 
em. 536 nm. Moleculer Probes #M) 

IlLfe, (ftmmffl BAT lOO //M, HC1 50 WC?—*>- LY 2 mM N NaCl 
8 g/1, KC1 0.2 g/1, Na^O, 1.15 g/1, KH 2 P0 4 0.2 g/1) 
ft * BAT $ 3ft l ^MSffl © -f > v x ? $/ 3 > Wi t> B3S U fc . 

x?S/3>^£*i£ifffl]iS&#35 mm 37~y>3- Mfcx'f v (g» 
K) ^«®Jt 90000 cell / 7*4 <yi/aT'i^^«Sff ofco JBUBtt£gtfX 
>f>^a^- (Forma Scientific ttSO fc J: D SUttRft 3 7 & rlMbjft 
H5%x 5^9 5% ifHOO°/,0SiT"e^nfeo 

>f>i;i^i/3>jl!lil:|^im Hibernate A Media (Hib-A N Gibco BEL ft 
SO [NeuroReport, 7, 1509-1512 (1996)]££vM(Gibco BRLttli) 10%> £ 

*>tom.m (=mt¥Ms wm^wmtm) 5x> ^ >®(Gibco brl 

ttK) 7.35 mg/U L-?>* ^ XGibco BELttSi) 2 mM £®bnUfc*B$0M ^ 
x^3>aaSEHib-A£ft£fflV^ 0 «>vjfliif ftiov^tt 56*Cx 30 #® 
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tt±©«S*«»t:i4«*SHJS«« Biocel A10 / Elix 10 (MILLIPOSE *tS!0£ 

1 H >S>x? $/3 >^Q ! SI$t(ii«^ig#^nfc7 ; 'f * v/xfr£> NeuroBasal i& 
1&<D±S. 3 ml U ?4 v ^a±©|fflBS£ Phosphate Buffered Saline, 7.4 
Ca, Mg^(PBS. GIBCOBHLttSi) 1 ll *aMMfcfc*oT8B*Ufco dOPBS 
£M£I&£U frfcfcPBS lil-CPt»«:«>ftffofcftx PBS£M£Rfc£U § 
l&ttt^.f y^att>r >^x^i/3>Mffl Hib-A^m 2 ml Ciot^fc^n 
fco «IS«±i©Hib-AJStttJ:t)ai«f*nfco 

-f y^alBfcSSaEl"*IRiPttB (Z limit) 4ift£-rS;ifc#«&gT?*ofeo d 
©Z limit ffifitfx'f y^a±0jfflSa^©{4gi:-'^-rSfilfcv-Kal/-^- 

3) ^K7'J-fiMlft Z limit ©±£30 pCtiU ^OflsOlfettfcW 
Zb7'v-1-&&.AM 700 /zms" 1 1000 ^m s 1 )> -f>S/x£$/3> 
B#fg 1.1 s (H« 1.0 slC^Ilfe. C©»TT'10«W±^U f£#J 
¥ 8 0 % &±©fi|^T- M^©i3SW^ V-f^D-fvyx^H >#yi# °It& £ * 
Si ^ t Z limit fftlSHlEUfco ritt&*iWSO»&fctt Z limit ttft&f?tt& 

bfeo 

4) **fc^UH£B£ Z limit ©±£10 //mti«U 77p— f-JBSA* 
fi!5 /zm s'Kiftj& -f >yx^^a>KMB* 124 &(&8riK 120 8>)fcMUto 

5 ) 8tftflt®$l*££^& LY ^^©il^Klji tfc^fe»jg(U-MWBV * ^-=l 
-vY)74)\/#<kv hizWQ&ZZs <{>*/x>7?-<D Clear «( 7000 hPa 

u -ft©^ >s; x ^ 3 >«fcSnEE U tr-? U -©3S£ 0 

6 ) >f > ^ x £ i/ 3 >EE©^£fct** t: 5 U ftigfr 6 LY ##dfc£ft £g&©E;fr 
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j&ftff^a&^ftafcftMgfcE^au * +t: ^ U £^>T 10 hPa 
fre> 1000hPafc*£&kf£o£#ifcofcfc«>. jgJffi*©1fiE£fTofco Z<D\i 

* * V. 5 "J -ftJgtc c ft 6 CDAf o > x 0 */ a ^ 

dp^^7'j-©ttg*TOLfeo bat ftjftjB-rsfe«>s ^ mtwt^m^ 

ftfco 

(U-MWBV h)(3^Ji?#^s LYttB&feJRttU M# 

LY ftT V » 5 jWig b fco JOfflBSK ^>^x^>>3>SfT-^ fc»£ttJi*fr 

t ly tPtrnm-fr bmm Lzmftwffi&t s©t\ *©<t -5 «iir-^ *» e> & 

11)5) (cMDn J^»)Mb-i'>^x^^3>MSi^fi 1 ofeo 

>$;x*s/3>jn«gk ^ y^afre>^>^x^>3>wfflHib-Aigife& 

Rfc£ U PBS 1ml £ «fc 5 2 H]©ifc& fcfto tggffl® NeuroBasal igift 3ml C 
^-fV^x^i/a >®JI&© NeuroBasal i£ Jfe£ ttJn&ilR^- S/ U > • * h 
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bfco 

%ffi<D®immm±i b a i << > v x ? 3 > 4 ^ -5 

limit)©i8@i#SgT-fc3o ZOtctbs ^£bfc Z Unit {c£vvCMfir©7;rD 

1000 jum s-'-ej#5&fil*8 0%U±m > V * ? is s 

-*-aircfck ^t?u -5fe4gtt>f >v*>7i/B yw$m iMftBS-csiai 

a* ; %) S^-To 

bat >3>x*3/a bfcfl^fctt, 2 ^iswr 5 c 

m W%(Dm±m > V x ? 3 >«J» bfc ( 3 0 »HiU 2 5 fflUjg 
•Crittbs 83« ) 0 

rt's©LYM^I±ai:^if^»^t^^^ofe(n=30, 4 cell fiK*> 13%)o £tz BAT 

£££ftvW>s;x?S/3>Trey:x UV3teHBW©#«tt:J;e>-f> **K?y-7 
7p-^&J6# 7 //in s' 1 ©gfefTfCtt-f >S>x4^>3 >i&»^fcJu 0~10%£g 
(UV^^Uff©^ 30«JBK«WU OWCdWk OX) (UV^flB 
§*£frfo&^*§£x 3 0tWBC:fgffiU 3«fira#SK 10%)o 

ftitJ&v >f*D<f>5>x*3/s >Ma^tlfc «Coi -Y > y x £ > 3 >0O. 

a&©*ffl$£#^©i£t&£*T O fee 

T-f * n >S/* x * >> 3 J; t) LY bfcoifflllSIBitfBMI bfcft 

flU&fcS^Tfck LY tt*fcfrfciftttb»fittfctoil3 1 06 "- 14 - 741-759 < 1978 »<» 
d© d i: > ^ x * $/ 3 >M3£*ifc*BlJ!S© LY &8^£«©£#3s£^ 
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IS 1 3 fc*wc#WiHU ^>^x^>3>*!L3&©li>iBgfc B)o JKtt 

ftB^ilfc-Siilir© LY >^x£>>3 LY-BAT -f >*>*x*}/3 >T'tt-f > 
V x ? a >fr 3 0 iOttJ?®^^ MM 30^Tt * o fc(LY : 17t 
BAT+LY:3055)e -35N 3fe«J»-f >*x*2/3 >£frofci«grefciU 4 >^x?>> 
a >«t9*e> 3 Bs 6 BMMisX t>$) 90%6D3Sffl8S* $ Sfe# V Nfe < BAT+LY+UV : 91%)o 
Cin?> 3Jl•3©'^>^x^^^>|feTO^^■rnti3^^T* 3 B§x 6Bi 

y x * 3 >&£&ffl 3yBW*ff o fctim i il&ft LttM 

flS£LY&feT*£&frofc 0 ^©<t^^!«ai:MlT, BAT£^tM'>^x* 

3 u mm&fi i tcm&& ly 8 mtG&t&fr 

* fe << > y x * ^> 3 >9m&. mammm -f^x^av-c ttnra£# 

9 ffl-e* o c 8u #JMK > S> x p > 3 S V* -i/(D&£ £ 

jgttfW * 'J bfcJEMIS©*^ LY (i«3i±A£ftT & 1 ~ 2 # 

^ y7&&%mKZt>ft t>ti% Zt&mSZftT^ 5 [Cell & Tissue Res., 234, 
309-318 (1983)] [J. Neurosci., 14, 3945-3957 (1994)]o LY ©ffl*&ft»fco 

{bttMfUcfc-S, Mbfcl^©^mW«K:S*©T-«)S[J. Neurochem., 68, 
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1904-1910 (1997)] 0 -fe^-^ttx ^fcW&JBtC^-Cfctfc^ mMn®^M& 
£ £oT[Proc. Natl. Acad. Sci., 69, 2056-2060 (1972)] [J.Am.Chem.Soc, 94, 
4475-4481 (1972)]«m{4#ISS£ft5$ire<&So 

#vn#> ?©^ttgmiddBM©ftlMx • eB*ll»xfcJ:S*©i:#*.&ft 
(1985)]o 

£{ti^$JfcttI8J£ <fc ZimmZs 'Ptt < t &&#©*-^-T-t±M©iPilig£ 

2U ^fe-T5c:h^BltfeT**S[Cell& Tissue Res., 234, 309-318 (1983)] [J. 
Neurosci., 14, 3945-3957 (1994)]o 

^ „ 7lg£©git6©-ol^ «|fg©gmffJ&ii&#±tf 6*1* [ r *r£»(* 
^ 7 H£ • #-ft©£3^ £ 4 * fUNH£JS<Z>8£ I ■ «»«JtS^Jx 
(1991)] 0 tCMWtt, ^ftOlSrtlBIJft^+y^K^i^bTmSSWfc 

4Hl© BAT ftifMBN ^x^aVlzioTLYllcfc £»©&£# nfffrC 
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ttmjz xmuz £ r> ti^^iiM^ ntzzt**\sZ^Zo 

^$®JMT£^>^x^>3>$&:mbDU 4 >$>x*5/3>ffiaftfr3fc 

X o fcfcJMK > V x >7 *s a > Zft o fefflfttt* afircMWfSWr* £ £ S v 

x y ^ > ^tc «fc b flnx£ titz ?UI5© U 3 > SMgH^T'n - 7(Nanosensors 
ttJBL ->>^;blf-A$/'J3>*|gS£S7D-:/, *>?>Wt-ft*tt 130// 
a) ©8SHM (3PJ£ffl) £Jf£ 220mn©£ (Au) **>iy*U>7' (£HNKfH9r, 
7>*v9ttWEE± 0.3 Pa,ffi£ 100 W) (CctDIS^Ufco 8!l^fflS^WB^*J:W 
^|gig^J^^TO^©^S^^y^ , J>^C < J:t)Jf$ 100 run orttfbS 
^■ei^SJiUfco3.©^S7 , D-^i N li^P^Si?3tM(Nanoscope III, Digital 

Instruments itK)£ft{IU MSfllMW? £«^£?LgB(Gene Pulser, 
BIO-SAD laboratories tttt) ©AttfcWSStfc. «S»?l46«OiE«ftAFM* 

0.25 «EE 50 V fcKJfeU S«i:^rD-^mrg|5©SSI»^W{Cffl« 

Sfc BAT 2 bM gMfek«tt(pH 3.0)fci©*/J^«©^^fc*B»*Sbfc« 
C (3 ct 0 BAT SHilfe. 
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4 Tjm. • a«>ai^^c*v^Tx )t»tc«t mn&m® tifco 
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mii£ti2®v^ixfr£I3fB©£i£o 
m 1 £fc&2©v^ftfrfcf3t8©m> 

m i ~ 5 ©v^-rn^nia®©^^ 

21 8 © v > ? tifr £ gBtt<Z>fltNt&tt. 

Mm 7 - 9 ©^t*ftfr a«©$3£& t ss^-r s ^ t c «t o 

11. U T-tf*** fcfc*BttT-& 3 d £ r 1 0 iciBtt© 

12. tiR^^fe(i®eHT-*5^i:^ai:-rsi»)K«l OUfcfcU 1© 
^-fftfrk:fE«©;£ffio 

13. zo%m^^mo'}>i3i<h^--B^MWL\ytzs ®WtiW8il3 



WO 99/46361 PCT/JP99/01223 

32 

(±1 6©v>-fn*t:f3«e©ll?ft«g|5Mo 

m#m i 7 tztmnmimfflio 

19. J8©£t4i:fcfcJ:BB8gL $8te&WI£rau Jt«Lfc»K3WBd£»» 

2 0. I^IM 4««lifcttAxgrc»Si2:*«f«i:'r*»*®l 3-1 
9 C^fn*!:fS«®SWWc 



WO 99/46361 



PCT/JP99/D1223 



1 



1/1 3 



HOH 



NH2-HCI 



WO 99/46361 



PCT/JP99/01223 



2/13 



jjggglgiggy 



I 



V 

rswsn 



WO 99/46361 



PCT/JP99/01223 



3/13 

3 




PCT/JP99/01223 



4 jHf£j$$P& 



WO 99/46361 



PCT/JP997D1223 



5/1 3 




V 



4 nse^«p& 



WO 99/46361 



PCT/JP99/01223 



6/1 3 



a) 




b) 




c) 



d) 




4 as^fiutt 



PCT/JP99/01223 



7/1 3 




3 mmf£&fc&m®i& 

4 



WO 99/46361 



PCT/JP99/01223 



8/13 



8 




WO 99/46361 



PCT/JP99/01223 



9/13 



100 

M 



m (mV) 

a 



a 



100 
100 

(%) 



a < mV > 



-100 _ 



t 


* 




_i l i 1 


t 


+ -+- •+• -+""*' * 

* 


A * 



B 



a 



(Qff 

a 




(mV). 



-100 - 



10 



WO 99/46361 



PCT/JP99/01223 



1 0 



1 0/1 3 



I 




— ^iSlS 1000 pirn se<r 1 "e 





l 



I 



LY»fe*tiTl**jMIB 



I 







WO 99/46361 



PCT/JP99/01223 



1 1/1 3 



01 1 




1) af&<DT-f$n*>i?x*i/a>£m\ 





Z limit ± ^CW^. - . =7nms^ 



V 



WO 99/46361 



PCT/JP99/01223 



12/13 



1 2 



m 




100 



50 




(29/32W1S) (29/32I8IB&) 



BAT-LY-Ught 
A-BAT-LY 

LY 

J 



(9/30aHS) (9/30UHI&) 



(5/29ffll&) (5/29*fflifi) 



6 



^>vx<7i/3>^<D«ia0» (B) 



BAT-LY-Ught : LY+BAT£*fJ0U 3fe»«W>i?x^i/3>. 32«§&fc£i6 
BAT-LY : LY+BAT£#H)L &tMls*>*Oi>B % ^ 30«B&t^tS 



LY : LY£*Ti8L ffltt-C/S?x$S/3>» 29«8&fc3gffi 



WO 99/46361 



PCT/JP99/01223 



1 3 



13/13 




100 



60 



80 

H 



20 



40 




' >-:■ >*%-' ■ 



BAT&L 



BAT BAT 



(3/30*fflfi&) (0/30aill&) (4/30lfflfl&) (25/30HBBS) 



INTERNATIONAL SEARCH REPORT 



ational application No. 
PCT/JP99/01223 



A CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 C12M1/00, C12N5/06 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 C12M1/00, C12N5/06 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
BIOSIS (DIALOG), WPI ( DIALOG ) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



GB, 2209468, A (The University of Salford), 
17 May, 1989 (17. 05. 89), 
Page 8 6, 16 to 18 (Family: none) 



1-20 



i iramiiy: none; 

JP, 60-83583, A (The Institute of Physical 
Chemical Research), 
11 May, 1985 (11. 05. 85), 
Full text ; Figs. 1, 4, 5 
& EP, 137504, A & JP, 60i 
& EP, 137504, B & 
& JP, 87007838, B I 
6 US, 5013660, A & 



and 



1-20 



& JP, 60083584, A 
& JP, 87007837, B 
B & DE, 3483934, ( 
& CA, 1284302, C 



f°2 Further documents are listed in the continuation of BoxC. Q See patent family annex. 



Special categories of cited documents: 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing date 
document which may throw doubts on priority daim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O* document referring to an oral disclosure, use, exhibition or other 



"A* 



*P* document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 
"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
'&' document member of the same patent family 



Date of the actual completion of the international search 

7 May, 1999 (07. 05. 99) 



Date of mailing of the international search report 
18 May, 1999 (18. 05. 99) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



■rams 



@BSffl8#*§- PCT/JP99/0 1 223 



a. %w©s-f5^ap^s (m®¥fft#m (ipo ) 

Int. CI* C12M1/00, C12NS/06 



B. 



S8SSrffo7tS/M»H^ (SBS#if#!E (I PC) ) 

Int. CI' C12M1/00, C12N5/06 



B I OS I S (D I ALOG) 
WP I (DIALOG) 



c. 



GB, 2209468, A (The University of Salford) 
1 7. 5 J?. 1 9 8 9 (1 7. 0 5. 8 9) 
6K, 116-181 (77 5 y-fcL) 



1-2 0 



JP, 60-83583, A Cafl^flfSSBf) 
1 1. 5R. 1 9 8 5 (1 1. 0 5. 8 5) 
tfc 1 4 5 12 

& EP, 1 3 7 5 04, A & J P, 60083584, A 
& EP, 1 3 7 5 04, B & JP, 8 700 7 8 3 7, B 
& JP, 8 70 0 7 8 3 8, B & DE, 3483 9 34, G 
& US, 5 0 1 3 6 6 0, A & CA, 1 28430 2, C 



1-2 0 



t><D 

Xitt (31S«r#i-) 
roj aStJ:*^ ffiffl. Jg^ir.#&i-5XS5 



f&j v h 7 r 5 y 



0 7. 0 5. 9 9 



18.05.99 



B*S»?FJf (ISA/JP) 
SffiSf - 100-8915 
JfOKtmtfflEaasHHTi 4#3^ 



03-3581-1101 



4N 



9 8 3 9 



34 8 8 



ffiSPCT/I SA/2 1 0 (1 9 98^71) 



